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(54) Water soluble ammonium slloxane compositions and their use as fiber treatment agents 



(57) The present invention relates to a water soluble ammonium sibxane composition comprising (A) an aminosi- 
loxane solution comprising a mixture of (1) a triorganosilyl-endbloclced aminofunctional slloxane, (ii) an aminofunctional 
slloxane which it triorganosiloxy-endblocked at one end and hydroxy-endblocked at the other end, and (ill) a hydroxy- 
endbloclted aminofunctional slloxane, (B) a cyclic aminofunctional slloxane, and (C) a polydimethylcyclosiloxane where 
the aminofunctional group is selected from 



+ + + + 

-r3 -NHR5 -r4 -nH2R5 • 2A- . -r3 -NH2 -R^ -NHr6 • A" , 



+ + 
-r3-NR6-r4-nH3-A-, -r3-NH2R5 -A" , 

where is a divalent hydrocarbon radical, Ft* is a divalent hydrocarbon radical, is hydrogen, alkyi, atyl or arylalkyi, 
R6 Is a -C(0)R7 group where R7 is a monovalent hydrocartxjn group or atyl and A- is a halkie anton, carboxylate anion 
or inorganic oxoanton. This invention further relates to a method of making the water soluble ammonium slloxane 
composition and to a method of treating a substrate with the water soluble ammonium slloxane composition. 
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Description 

U.S. Patent No. 4,891 ,166 discloses diquatemary polysiloxanes whose quaternary nitrogen groups are terminally 
linked to the polysiloxane molecule and their use in cosmetic preparations, especially in preparations for the care of 
s hair. U.S. Patent No. 4,895,964 discloses a process for the manufacture of quaternary ammonium pendant siloxane 
copolymers by the reaction of epoxy pendant siloxane copolymers with a tertiary amine acid salt using a catalytic 
amount of a free tertiary amine as the catalyst. U.S. Patent No. 5,041 ,590 discloses a quaternary ammonium functional 
siloxane compound having the formula [(RaSiOjg-SiR-CCHajJbN+RVbX- where R is an alkyi radical having one to six 
carbon atoms, R' is an alky! or aryl radical having one to eight carbon atoms, X is a chloride, bromide, iodide, nitrate 

10 or RSO4-, a is an integer having a value from 1 to 1 0 and b is an integer having a value of 2 or 3. It is further disclosed 
that these siloxane compounds are useful in reducing the surface tension of an aqueous solution. U.S. Patent No. 
5,235,082 discloses diquatemary ammonium functional siloxanes which have a variable amount of hydrophobk;ity at 
the center of the molecule which makes them useful in the fisW of fabric softening and fabric condittoning. U.S. Patent 
No. 5,364,633 discloses a method of entrapping a water-soluble substance in vescles formed from a siloxane sur- 

1S factant, where suitable siloxane surfactants include organoslllcon compounds having the formula RMe2SiO(Me2SIO)a 
(MeRSiO)bSiMe2R, Me3SiO(Me2SDUMeRSiO)bSIMe3 or Me3SIO(MeRSiO)SiMe3 where R can be a -(CHaj^N+Ra'A-, 
R" is an alkyI radical having from 1 to 6 carbon atoms, a benzyl radical, a phenyl radfcal or the radical -CH2CH2OH, 
A- is chloride, bromide, iodide, cyanide, a methyl sulfate radical, a salicylate radical or a dodecylsulfate radical, a has 
a value of 0 to 200 and b has a value of 0 to 50 with the proviso that both a and b cannot both be zero. U.S. Patent 

20 No. 5,098,979 discloses silicone polymers which contain a quatematy nitrogen pendant group, where in one embod- 
iment the quaternary nitrogen group has an alkylamido functionality and in a second embodiment it contains an imi- 
dazoline derived functionality and that these polymers are useful in softening hair, textile fibers and conditbning skin. 

Other low molecular weight aminofunctional siloxanes are known to be water-soluble. U.S. Patent Nos. 5,087,71 5 
and 5, 1 04,576 discloses alkanolaminofunctional siloxanes which are useful in altering the surface activity of water, the 

2S siloxanes having the formula RigSiOCRiMSiOjySiRia or RigSIO(Ri2SiO)x(R^MSiO)ySIRi3 where x is an integer from 
1 to 100, y Is an integer from 1 to 10, R' is a lower alkyI group and M Is an alkanolamino group having the formula - 
(CH2)aN(R2)-(CH2)bOR3 or -(CH2)aN+(R2)(R4)-(CH2)bOR3Z- where a Is an integer from 1 to 10, b is an integer from 1 
to 10, R2 is hydrogen, a C, to 0,8 alkyI group, a Cg to 0,8 aryl group, -CHg-CeHs or a C5 to C^g cycloalkyi group, R3 
Is hydrogen, a C, to 0,8 alkyI group, a Cg to 0,8 aryl group, a C5 to Cie cycloalkyi group, -C(0)R5, -C(0)NHR6, -SO3-, 

30 -Si(CH3)3 or -P(0)(OCH3)2, R* is hydrogen, a C, to C^b alkyI group, a Cg to 0,3 aryl group, -CHg-CgHg or a Cg to Cig 
cycloalkyi group, R^ and R^ are a to C^g 9roup. a Cg to C^e aryl group or a Cg to C^g cyck>alkyl group and Z 
is CI, Br, I, NO3, a C, to Cg alkylsulfate group, -CH3COO-, BF4- or PFe". U.S. Patent No. 5,026,489 discloses a fabric 
softening composition which Includes an alkanolamino functional silicone compound having the formula (F^SiO)2SIR- 
(CHR')aN+R'bR"3.bX- where R Is an alkyI radical having one to six carbon atoms, R' is hydrogen, alkyI and atyl radicals 

35 having one to eighteen carbon atoms, R" is (CHR')OH, X is a chtorlde, bromide, iodide, nitrate or RSO4-, a Is an Integer 
having a value from 1 to 1 0 and b is an integer having a value of 1 or 2. 

Polymeric ammonium functional siloxanes have also been taught. U.S. Patent Nos. 4,472,566 and 4,597,964 
discloses cationic polydiorganosiloxanes having the general formula QMe2SiO(Me2SiO)x(MeRSIO)ySiMe2Q where Me 
denotes methyl and R is a radical having the formula -CmHgmNHCnHanN+HgCHzCeHsGI- or G„H2n,N+(CH2C6H5C|-) 

40 HC„H2nN+H2GH2C6HsCI- where m has a value of 2 to 5 inclusive and n has a value of 1 to 5 inclusive, Q is R, methyl 
or OH, X has a value of 5 to 200 and y has a value of 1 to 30. These siloxanes are useful for treating human hair, human 
skin and animal fur is also disclosed. 

Reactive ammonium-functional siloxanes have also been disclosed in the art. U.S. Patent No. 3,355,424 discloses 
a process for the preparation of polyamlnoalkyl-substituted organosiloxane copolymers and salts thereof and to the 

« reaction products of said processes. U.S. Patent Nos. 3,544,498 and 3,576,779 discloses an organopolysiloxane co- 
polymer which is prepared by the partial hydrolysis and condensatron of a silanol-chainstopped polydimethylsiloxane 
having 5 siloxy units, an aminoalkyttrialkoxysilane and an aminoalkoxyalkyltrialkoxysilane. A second organopolysi- 
loxane copolymer can be prepared by the partial hydrolysis and condensation of a silanol-chainstopped polydimeth- 
ylsiloxane having 800 dimethylsitoxy units with an aminoalkoxyalkenyltrialkoxysilane is also disclosed. The first orga- 

so nopolysitoxane polymer can be converted to a partial amine salt by reaction with an aliphatc carboxylic acid, then 
mixed with the second organopolysltoxane. U S Patent No 3,890,269 discloses a process for preparing aminofunc- 
tional organopolysiloxanes which comprises equilibrating a mixture containing an organopolysltoxane and an amino- 
f uncttonal silane or siloxane in the presence of a catalyst. It is further disclosed that the aminof unctk)nal groups present 
in the organopolysiloxanes which are prepared can be reacted with organic or inorganic acids to form the corresponding 

ss ammonium salts. U.S. Patent No. 5, 1 1 0,891 teaches a polish formulation which contains a reactive amine f uncttonal 
silicone polymer. 

Other wsSar-insoluble ammonium siloxanes which result from the reactkxi of amino-slloxangs and organic carbox- 
ylic acids have been taught. U.S. Patent No. 5, 1 1 5,049 discloses fatty cartraxylk: acid saKs of organof unctional silicone 
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amines where the amino pendant functionality is present within the polymer 

Un reactive linear amino-siloxanes have also been described. U.S. Patent No. 2,947,771 discloses the production 
of endblocked organopolysiloxanes containing among other siloxane units, aminoalkylalkylsiloxane or aminoalkylaryl- 
siloxane units in which the amino group is linked to the silicon atoms through a polymethylene chain of at least three 
carbon atoms. 

The present invention relates to water soluble ammonium sitoxane compositions, a method of making water soluble 
ammonium siloxane compositions and the use of these compositions as fiber treatment agents. 

The present invention produces novel linear silicone-unreactive water-soluble ammonium functional sitoxane com- 
positions. 

This invention also produces water-soluble ammonium functional sitoxane compositbns which are useful as fiber 
treatment agents. 

Ammonium functional siloxane compositions prepared by this inventton which, when applied to fibers such as 
paper pulp or tissue, render the fibers soft and smooth to the touch. 

Water-soluble ammonium functional sitoxane compositions produced by this invention have at least 10 mole per- 
cent ammonium-methylsiloxane functionality 

The present invention relates, in a first embodiment, to a water soluble ammonium siloxane compositkxi comprising 
(A) 0.01 to 90 weight percent of an aminosiloxane blend comprising a mixture of (i) an aminofunctional siloxane having 
its formula selected from (a) R3SiO(Me2SiO)x(RRiSiO)y(RR2SiO)^SiR3 and (b) R3SiO(Me2SiO)x(RRiSiO)ySiR3, and 
(ii) an aminofunctional siloxane having its formula selected from: 

(a) R3SiO(Me2SiO)x(RRiSiO)y(RR2SiO)2SiR20H and 

(b) R3SiO(Me2SiO)x(RRiSiO)ySiR20H, and (ill) an aminofunctional siloxane having its formula selected fro 

(a) HOR2SiO(Me2SiO),(RRiSiO)y(RR2SiO)^SiR20H and 

(b) HOR2SiO(Me2SiO)x(RRiSiO)ySiR20H, (B)0.1 to 90 weight percent of a cyclic aminofunctional siloxane having 
the formula 



wherein Me denotes methyl, R is independently a monovalent hydrocarbon radical having from 1 tp 6 carbon atoms 
or an aryl rac^cal, R1 is a ^roup having its formula selected from -R3-NHR5-R4-NH2R5.2A-, -RS-NHg-R^-NHRS-A', 
-R3-NR^-R*-NH3-A-, -R3-NH2R^-A- and wherein is a divalent hydrocarbon radical having at least 3 carbon at- 
oms, R* is a divalent hydrocarbon radeal having at least 2 carbon atoms, R^ is selected from hydrogen, an alkyi 
radical having from 1 to 6 carbon atoms, an aryl radical and an arylalkyi radical, R® is a -C(0)R7 group where R^ 
is selected from a monovalent hydrocarbon group having from 1 to 20 carbon atoms and an aryl radcal and A" is 
an anion selected from halide anions, carboxylate anions and inorganic oxoanions, is independently selected 
from a monovalent hydrocarbon radical having from 2 to 6 carbon atoms and an aryl radical, x has a value of 10 
to 10,000, y has a value of 1 to 8,000, z has a value of 1 to 250, x' has an average value of 1 to 8 and y' has an 
average value of 1 to 8 with the proviso that the value of x'-i- y' is from 4 to 9, n has an average value of 4 to 9 and 
with the proviso that the value of is at least 0.1 . 

The monovalent hydrocarbon radicals of R are exemplified by alkyI radicals such as methyl, ethyl, propyl, pentyl 
or hexyl and the aryl radicals are exemplified by phenyl, tolyl or xylyl. R is preferably methyl or phenyl. The monovalent 
hydrocarbon radicals of R^ are exemplified by ethyl, propyl, butyl, pentyl or hexyl and the aryl radicals are as defined 
above for R. Preferably, R* is independently selected from ethyl, propyl, butyl, hexyl, phenyl, tolyl and xylyl. 

The divalent hydrocarbon radicals of are exemplified by groups such as alkylena groups including propylene, 
butylene, pentylene, trimethylene, 2-methyltrimethylene, pentamethylene, hexamethylene, 3-ethylhexamethylene, oc- 



(i) 




and 

(C) 0.1 to 10 weight percent of a compound having the formula: 



(i) 
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tamethylene, -CHatCHajCH-, -CH2CH(CH3)CH2-, -(CHiha' and cycloalkylene radicals such as cyclohexylene, arylene 
radicals sucli as pfieny lene, combinations of divalent hydrocartxMi radicals such as benzylene (■C6H4CH2-) and oxygen 
conlaining groups such as -CHgOCHj-, -CHgCHgCHjOCHa-, -CHgCHjOCHgCHa-, -COOCHaCHaOOC-, 
-CH2CH20CH(CH3)CH2- and CH2OCH2CH2OCH2CH2-. Preferably R3 is selected from the group consisting of propyl- 
ene, butylene, pentylene, trimethylene, 2-methyllrimethylene, pentamethylene, hexamethylene, 3-ethylhexamethylene 
and octamethylene. 

The divalent hydrocarbon radicals of R* are exemplified by ethylene or any of the divalent hydrocarbon radicals 
delineated for R3 hereinabove. Preferably R* is selected from ethylene, propylene, butylene, pentylene, trimethylene, 
2-methyltrimethylene, pentamethylene, hexamethylene, 3-ethyl-hexamethylene and octamethylene. 

The alkyi radicals and aryl radicals of RS are as delineated for R hereinabove. The arylalkyi radicals of RS are 
exemplified by benzyl and 2-phenylethyl. It is preferred that is selected from the group consisting of hydrogen, 
methyl, phenyl and benzyl. 

The group R^ is a 



group where R^ is a monovalent hydrocarbon group having from 1 to 20 carbon atoms or an aryl radical. The monovalent 
hydrocarbon groups of R? are exemplified by methyl, ethyl, propyl, -CeHg and a group having the formula -(CH2)„CH3 
where n has a value of 4 to 18. 

The halide anions of A" are exemplified by Ch, Br, |- and F-, the carboxylate anions of A" are exemplified by 
CHgCOO-, HOCH2COO, CsHgCOa, HOC6H4COO-, CH3CH2COO-, CHaCHgCHaCOCr, CH3CH(OH)CH2COO-, CH3 
(CH2)4COO-, CH3(CH2)3CH(OH)COO-, CH3(CH2)6COO-,CH3(CH2)8COO-, HO(CH2)9COO-, CHatCHajioCOQ-, HO 
(CH2)iiC0a, CH3(CH2)i4COO-, HO(CH2)i5COO-, CH3(CH2),6COO-, CH3(CH2)5CH(OH)(CH2)ioCOO-, CIC6H4COO- 
and the inorganic oxoanions are exemplified by CKD-, dOg-, CI02-. CIO^, 804= PO4-, HCOa", NOg-, COg" and HCOg. 

Preferably, (A)(i) is an aminofunctional sitoxane having the formula Me3SiO(Me2SiO)x(MeRiSiO)ySiMe3, (A)(ii) is 
an aminofunctional siloxane having the fomiula 

&fe5,SiO{y^%S)OyM®R'8sO)yi^^^ (A) (lil) is an aminofunctional siloxane having the fomiula 
Hm^!(y,m<tmU^^'^^^h^^^^» and (B) is a cyclic aminofunctional siloxane having the average formula: 



0 



-C(0)r7(cr7) 




wherein Ri is a group having its formula selected from: 



-CH2CH2CH2-NH2-CHgCH2-NH3-2A', 



-CH2CH(CH3)CH2-NH2-CH2CH2-NH3-2A", 



-CH2CH2CH2 -NH-CH2CH2-NH2 • 2A- , 



CH2C6H5 CH2C5H5 
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-CH2CH (CH3 ) CH2-NH-CH2CH2-^2 ' 2 A" , 

I I 
CH2C6H5 CH2C6H5 



-CH2CH2CH2-NH2-CH2CH2-NH-A-, -CH2CH (CH3 ) CH2-N-CH2CH2-NH3 -A", 

I I 
,5 C(0)CH3 C(0)CH3 

and -CHaCHaCHa-NHg-A- wherein A- is seiected from CH3COO-, Ci", HOCHgCOO", CeHgCOa and HOC6H4COO- 
wherein x, y, x' and y' are as defined above. 

it Is aiso preferred that in the compositions of the invention, x has a vaiue of 10 to 100, y has a value of 5 to 50, 
20 X' has a vaiue of 2 to 3.5 and y* has a vaiue of 0.5 to 2 with the proviso that the vaiue of x'+ y' is 4. 

The compositions of the present invention comprise 0.01 to 90 weight percent of component (A), 0. 1 to 90 weight 
percent of component (B) and 0.1 to 10 weight percent of component (C) such that the combined weight percent of 
components (A)+(B)+{C) is 100 weight percent. 

In a second embodiment, the present Invention relates to a method of making a water soluble ammonium siloxane 
25 composition comprising mixing (I) a blend comprising (A) 0.01 to 90 weight percent of an aminosiloxane solution com- 
prising a mixture of (i) an aminofunctional siloxane having its formula selected from 

(ajRgSr ! ^ \ >^^N--- K'-^Rgand 

(b) RgSi w\V ^ ^o Oi^, -^^'^ > \ . ) an aminofunctional siloxane having its fomiula selected from 

30 (a)R3SKXV<^^s .\.^"^*^ ^-^-k.<!.t.R20Hand 

(b) R3Si(\^%V.;?!0},<RR'S.O)ySiR£OH, kt^ (lii) an aminofunctional siloxane having its formula selected from 

(a) HOR23iO(Me2Sfe)x(*^l^*^i<>)y(f^R2Sid)2^ and 

(b) HOR2SiO(Me2SiO)j,(RRiSiO)ySIR20H, (B) 0.1 to 90 weight percent of a cyclic aminofunctlonal siloxane having 
the average fomiula 



(i) •-(Me2SiO)x' (RR^SiOyJ 

40 

and 

(C) 0.1 to 10 weight percent of a compound having the formula: 



(i) «-(Me2SiO)n-' 

wherein Me denotes methyl, R is Independently a monovalent hydrocarbon radical having from 1 to 6 carbon atoms 
or an aryl radical, Ri is a group having its formula selected from -R^NH-R^-NHa and -RS-NHa wherein R3 is a 
divalent hydrocarbon radical having at least 3 carbon atoms, R* Is a divalent hydrocarbon radical having at least 
2 carbon atoms, R^ is Independently selected from monovalent hydrocarbon radical having from 2 to 6 carbon 
atoms and an aryl radical, x has a value of 10 to 10,000, y has a value of 1 to 8,000, z has a value of 1 to 250, x' 
has an average value of 1 to 8 and y* has an average value of 1 to 8 with the proviso that the value of x'+ y" is from 
4 to 9, n has an average value of 4 to 9 and with the proviso that the value of yy^+y+z-t-2 is at least 0. 1 ; (II) an acid 
compound; and (III) water 

In the above method, the monovalent hydrocarbon radicals and aryl radicals of R are as described hereinabove. 
Preferably, R is methyl or phenyl. The monovalent hydrocarbon radicals and aryl radicals of R^ are as described here- 
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inabove. Preferably, R2 is independently selected from the group consisting of ethyl, propyl, butyl hexyl, phenyl, tolyl 
and xylyl. 

The divalent hydrocarbon radicals of are as described hereinabove. Preferably, is selected from the group 
consisting of propylene, butylene, pentylene, trimethylene, 2-methyltrimethylene, pentamethylene, hexamethylene, 
3-ethyl-hexamethylene and octamethylene. 

The divalent hydrocarbon radicals of R* are as described hereinabove. Preferably, R* is selected from the group 
consisting of ethylene, propylene, butylene, pentylene, trimethylene, 2-methyltrimethylene, pentamethylene, hexam- 
ethylene, 3-ethyl-hexamethylene and octamethylene. 

In this method of the invention, it is preferred that (A)(i) Is an aminof unctional siloxane having the formula M^SIO 
(Me2SiO)x(MeRiSiO)ySiMe3, (A) (ii) is an aminof unctic»ial siloxane having the formula Me3SiO(Me2SiO)x 
(MeRiSiOjySiMegOH, (A) (iii) is an aminofunctional siloxane having the formula HOMeaSiolMeaSiO)^ 
(MeRiSiOjySiMegOH and (B) is a cyclic aminofunctional siloxane having the formula: 



wherein Ri is a group having its formula selected from -CHaCHjCHa-NH-CHaCHg-NHa, -CH2CH(CH3)CH2-NH- 
CH2CH2-NI-I2 and -CH2CH2CH2-NH2 wherein x, y, x' and y' are as defined above. 

It is pref en-ed in this method of the invention that x has a value of 1 0 to 1 00, y has a value of 5 to 50, x' has a value 
of 2 to 3.5 and y' has a value of 0.5 to 2 wKh the proviso that the value of x'-i- y' is 4. 

In the method of the present invention, there is present in component (I), 0.01 to 90 weight percent of component 
(A), 0. 1 to 90 weight percent of component (B) and 0. 1 to 1 0 weight percent of component (C) such that the combined 
weight percent of components (A)-t-(B)+(C) Is 100 weight percent. 

It is preferred for purposes of this invention that from 0.01 to 90 weight percent of Component (I) is used and It Is 
highly preferred that from 0.1 to 90 weight percent of Component (I) be employed. 

The acid compound of component (II) in this method of the invention can be an inorganic acid or an organic acid 
and can be a strong acid or a weak acid. Preferably the acid is a mineral acid or a carboxylic acid. The carboxylic acid 
can be for example, an aliphatic carboxylic acid exemplified by acetic acid and fomilc acid or an aromatic carboxylic 
acid exemplified by benzoic acid or salicylic acid. Acids suitable as component (II) include CI-I3COOH (acetic acid), 
HCOOH (formic acid), HOCH2COOH (glycolic acid), GeHsCOOH (benzoic acid), HOC6H4GOOH (2-. 3- or 4- hydroxy- 
benzoic acid), CH3CH2COOH (propionic acid), CHgCHaCHgOOOH (butyric acid), CH3CH(OH)CH2COOH (3- hydroxy- 
butyric acid), CH3(CH2)4COOH (hexanoic acid), CH3(GH2)3CH (OH)COOH (2-hydroxyhexanoic acid), GH3 
(GH2)6COOH (octanoic acid), CH3(CH2)8GOOH (decanoic acid), HO(CH2)9COOH (10-hydroxydecanoic acid), CH, 
(CH2)ioCOOH (lauric acid). HCKCHg^^COOH (la-hydrojwdfxtecanoic acid), CH;jfCr%},^COOH {ps^miiic scldi. HO 
(CH2)i5GC)OH (16-hydroyvf)-5K^s,l3c.-ro:c Cr<ou;-i;,;5.;,CC>DH (stearic aua), Oh3(Cri2isCnpr.,{G)''.2ho^'^^^'^ 
(12-hydroxystearic acid), -^h v^^-^/rt H >-m ^>-! ^^LXXih s > ^-i^ d), CIC6H4COOH (2-, 3- or 4-chlorobenzoic acid), 
HCI (hydrochloric acid), HBi (hyoiobfornic acfdj. Hi (hydrogen iodide), HF (hydrogen fluoride), H2CO2 (formic acid), 
HNO3 (nitric acid), H3PO4 (phosphoric acid), H2CO3 (carbonic acid), H2SO4 (sulfuric acid), HCIO4 (perchloric acid), 
HCIO3 (chloric acid), HClOg (chlorous acid) and HCIO (hyprochloric acid). 

It is preferred that from 0.01 to 50 weight percent of Component (II) is used and it is highly preferred that from 0.1 
to 10 weight percent of Component (II) be employed. 

Component (III) in this method of the invention is water. It is preferred for purposes of this invention that from 1 to 
99.9 weight percent of Component (III) is used and it is highly preferred that from 10 to 99.9 weight percent of Com- 
ponent (III) be employed. 

In the method of this invention. Component (I) is present at 0.01 to 90 weight percent. Component (II) is present 
at 0.01 to 50 weight percent and Component (III) is present at 1 to 99.9 weight percent such that the combined weight 
percent of components (l)+(ll)+(lll) is 100 weight percent. 

The method of this invention can further comprise adding an acid anhydride during step (I). The acid anhydride is 
exemplified by (CHgCOjaO (acetic anhydride), (C6HsCO)20 (benzoic anhydride), CH3CH2C00CCX;H2CH3 (proprionic 
anhydride), (CH3CH2CH2CO)20 (butyric anhydride), (CH3(CH2)4CO)20 (hexanoic anhydride), (CH3(CH2)8CO)20 (de- 
canoic anhydride), (CH3(CH2)ioCO)20 (lauric anhydride). (CH3(CH2)i4CO)20 (palmitic anhydride), (CH3 
(CH2)i6CO)p (stearic anhydride). 

It is preferred that if an acid anhydride is employed, from 0.01 to 20 weight parts of acid anhydride is used and it 
Is highly prefen-ed from 0.01 to 10 weight parts of acid anhydride be employed per 100 weight parts of components (I) 
+(ll)+(lll). 

The method of this invention can further comprise adding an aryl halide during step (I). The aryl halide is exemplified 
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by benzyl chbride, benzyl bromide, benzyl Icxiide, benzyl fluoride, phenyl chloride, phenyl bromide or phenyl fluoride. 

It is preferred that if an aryl halide is employed, that from 0.01 to 10 weight parts of aryl halide is used and it is 
highly preferred that from 0.01 to 5 weight parts of aryl halide be employed per 100 weight parts of components (1)+ 
(ll)+(lll). 

s In a third embodiment, the present invention relates to a method of treating a substrate, the method comprising 

the step of (I) applying to a substrate a water soluble ammonium siloxane composition wherein the water soluble 
ammonium siloxane composition comprises the water soluble ammonium siloxane composition described in the first 
embodiment of this invention hereinabove including preferred embodiments and amounts thereof. 

The water soluble ammonium siloxane compositions of this invention may be applied to the substrate by employing 

10 any suitable application technique, such as by padding, spraying or from a bath. The compositions are applied neat 
(i.e. 100 wt% water soluble ammonium siloxane solution) or are further diluted in water prior to application to the 
substrate. The concentration of the treating solution will depend on the desired level of application of siloxane to the 
substrate and on the method of application employed, but it Is believed that the most effective amount of the composition 
should be in the range such that the substrate picks up the silicone composition at 0.05% to 10% based on the weight 

'5 of the substrate. 

I n this method, the substrate Is preferably a fiber or fabric. The fibers, usually In the form of tow or knitted or woven 
fabrics, are immersed In a neat or a water diluted solution of the water soluble ammonium slk>xane composition whereby 
the compositnn becomes selectively deposited on the fibers. The deposltnn of the ammonium siloxane composltnn 
on the fibers may also be expedited by Increasing the temperatures of the bath with temperatures In the range of from 
20 20 to 60'C. being generally preferred. 

The composltkxis of this Inventton can be employed for the treatment of substrates such as animal fibers such as 
wool, cellulose fibers such as cotton and synthetic fibers such as nylon, polyester and acrylic fibers or blends of these 
materials, such as polyester/cotton blends and may also be used in the treatment of leather, paper, paper pulp, tissues 
such as bath tissue or facial tissue and gypsum board. The fibers may be treated in any fonn, for example, as knitted 
2S and woven fabrics and as piece goods. They may also be treated as agglomerations of random fibers as In filling 
materials for pilkiws and the like such as fiberfll. The compositions of the Inventnn are especially useful for treating 
paper pulp and bath or facial tissue. 

In this embodiment of the invention, the method can further comprise heating the substrate after step (I). Thus, 
following the application of the water soluble ammonium sitoxane compositkxi to the substrate, the siloxane can then 
30 be cured. Curing is expedited by exposing the treated fibers to elevated temperatures, preferably from 50 to 200°C. 

The water soluble ammonium siloxane composition of this Inventkxi should be used at 0.05 to 25 weight percent 
in the final bath for exhaust method applications and 5 gm/l to 80 gm/l In a padding method of appllcatkxi and 5 gm/l 
to 600 gm/l for a spraying application. The fibers or fabrics treated with the composltkxis of this inventkxi have supertor 
slickness, have no oily feeling and are soft to the touch. 

3S 

Examples 1-10 

The following compositk>ns of the present invention were prepared by mixing an aminoslloxane solution described 
below, an acid and water into a container. This mixture was then agitated until the mixture was homogenous. In Ex- 

40 amples 1 and 2, the acid and aminoslloxane solution were mixed first and this was then followed by the addition of water 
In Example 5, the solutbn was prepared by mixing 150.2 (g) of the aminoslloxane solution described below and 
150.35 (g) of isopropyl alcohol in a 2000 ml flask. Next, with stirring, 41 .80 (g) of benzyl chloride was added with a 
dropper and the resulting mixture was again stirred. The mixture was then heated to a temperature of 85°C. and then 
allowed to cool. After cooling, the solution was placed in an evaporating dish in the hood to remove most of the isopropyl 

« alcohol. The remaining isopropyl alcohol was removed by heating the solution in a beaker. The resulting polymer was 
then mixed with water and acid. The Example 9 solutkxi was prepared according to the same procedure as was used 
for Example 5, except that 150.33 (g) of aminoslloxane solution, 153.03 of isopropyl alcohol and 59.73 (g) of benzyl 
chlorkje were used. The amount of aminosltoxane solution, acid and water for all the examples is in Table 1 . 

Each of the aminoslloxane solutions contained (I) a mixture of an aminofunctional sitoxane having the average 

so fonnula Me3SIO(Me2SIO)x(MeRSiO)ySIMe3, an aminofunctional siloxane having the average fomiula MegSiO 
(Me2SiO)x(MeRSIO)ySiMe20H, an aminofunctional siloxane having the average formula HOMe2SiO(Me2SiO)x(MeR- 
SiO)ySiMe20H, (11) a cyclic aminofunctional siloxane having the average formula 



L(Ms2SiO)x' (MeHSiO) y- 
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(Hi) a cyclosiloxane having trie average formula 



L{Me2SiO)n— I 



where R is a group having the formula -CHaCRiHCHj-NH-CHgCHg-NHj where W is methyl or a hydrogen atom, the 
value of x'+ y' is from 4 to 9 and n has an average value of 4 to 9. The amount of each component in each solution 
was as follows: Example 1 contained 79 weight percent of (i), 13 weight percent of (ii) and 8 weight percent of (ill), 
Example 2 contained 78 weight percent of (i), 15 weight percent of (ii) and 7 weight percent of (ill), Examples 3-5, 
contained 73 weight percent of (i), 20 weight percent of (ii) and 7 weight percent of (ill) and Examples 6-9 contained 
44 weight percent of (i), 51 weight percent of (ii), 5 weight percent of (ill) and Example 10 contained 45 weight percent 
of (i), 52 weight percent of (ii), 3 weight percent of (iii). The value of x and y the acid employed in the particular example 
and the identity of are delineated in Table 1 hereinbelow. 

Table 1 
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The resulting solutions (examples) contained cqmponents (i), (ii;j.and (iii) in the amounts delineated above however, 
R was a group having the formula -CH2CR''HCH2-NHR2-CH2CH2-NH2R2-2A- where R^ is methyl or a hydrogen atom 
and R2 is a hydrogen atom or a -CH2C6H5 group. The value of x, y x' and y' for the solutions remained the same. The 
identity of A, the identity of R^, the identity of R2, the mole percent of MeRSiO and the neutralized polymer solubility 
(weight percent aminof unctional siloxane in H2O) are delineated in Table 2 hereinbelow. The mole percent of MeRSiO 
was determined using the following formula: Mole percent MeRSiO = 100(y/x+y+2). The samples were visually ob- 
sen/ed after completion of the mixing of the above components. If the sample was clear, this indicated that the polymer 
was water soluble. Examples 1-10 were all detemnined to be water soluble. 
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Comparison Examples 1 -8 

The following compounds were prepared by mixing an aminofunctional siloxane polymer described below, an acid 
and water into a container In Comparison Example 3, the solution was prepared by mixing 350.10 (g) of the amino- 
functional siloxane polymer described below and 1 50.05 (g) of isopropyl alcohol in a 2000 ml flask. Next, with stirring, 
11.70 (g) of benzyl chloride was added with a dropper and the resulting mixture was again stirred. The mixture was 
then heated to a temperature of 85°C. and then allowed to cool. After cooling, the solution was placed in an evaporating 
dish in the hood to remove most of the isopropyl alcohol. The remaining isopropyl alcohol was removed by heating the 
solution in a beaker. The resulting solution was then mixed with water and acid. Examples 7 and 8 were prepared 
according to the procedure of Example 3, except that 150.01 (g) of aminosiloxane, 151 .51 (g) of isopropyl alcohol and 
1 8.78 (g) of benzyl chloride were used The amount of aminofunctional siloxane polymer, ackJ and water for Comparison 
Examples 1 -8 is delineated in Table 3 hereinbelow. 

The aminofunctional siloxane polymer in Comparison Examples 1-8 was a compound having the average formula 
Me3SiO(Me2SiOyMeRSiO)ySiMe3 where R is a group having the formula -CHaCHaCHa-NH-CHgCHg-NHa. The value 
of X and y and the acid employed in the particular example are delineated in Table 3 hereinbelow. 



Table 3 
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The resulting compounds were aminofunctional siloxane polymers having the average^^formula ^ 
Me3SiO(Me2SiO)x(MeRSiO)ySiMe3 where R is a group having the formula -CH2CH2CH2-NHR2-CH2CH2-NH2R2-2A- 
where R2 is a hydrogen atom or a -CHaCgHg group. The value of x and y for the solutions remained the same. The 
identity of R2, the kJenlity of A, the mole percent of MeRSiO and the neutralized polymer solubility (weight percent 
aminofunctional siloxane in H2O) are delineated in Table 4 hereinbetow. The mole percent of MeRSiO was determined 
according to the procedure described in Example 1. Comparison Examples 1-8 were all hazy or cloudy and thus de- 
termined to be water insoluble. 
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Examples 11-14 



The following compositions of the present invention were prepared by mixing an aminosiloxane solutnn described 
below, an acid and water into a container. This mixture was then agitated until the mixture was homogenous. Examples 
lib, 1 2b, 1 3b and 1 4b and Comparison Examples 9b and 1 0b were prepared by mixing the aminosiloxane and isopropyl 
alcohol in a 2000 ml flask. Next, with stirring, benzyl chloride was added with a dropper and the resulting mixture was 
again stirred. The mixture w^s th^sn he^ed to a temperature of SS'C. af^d thsfi allowed to cool. The smount of ^mi- 
nositoxane solution or aminofunctional siloxane polymer, ackJ and water for all the Comparison Examples is delineated 
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in Table 5 hereinbelow. 

Each of the aminosiloxane solutions contained (i) a mixture of an aminofunctlonal siloxane having the average 
:o-,<,'\ ^'^•ij.^.^.JiMiH'iOK'.MnRSiOjySilWea, an aminofunctional siloxane having the average formula MegSiO 
ff^ftsS!0;v'M»RS*0!ySi>Me5QH. an aminofunctional siloxane having the average formula HOMegSra(Me2SiO)x(MeR- 
s SioiySIMesOH, (ii) a cyclic aminofunctional siloxane having the average formula 



1 

-(Me2SiO)x' (MeRSiOy.-J . 



and 

(ill) a cycbsiloxane having the formula 



L(Me2SiO)nJ 



where R is a group having the formula -CHaCRiHCHa-NH-CHgCHa-NHg where Ri is methyl or a hydrogen atom, the 
20 value of x'+ y" Is from 4 to 9 and n has an average value of 4 to 9. The amount of each component in each solution 
was as follows: Examples lla, He and lid contained 79 weight percent of (1), 1 3 weight percent of (ii) and 8 weight percent 
of (iii). Example lib contained 81 weight percent of (i), 11 weight percent of (ii) and 8 weight percent of (lii). Examples 
12a, 12c and 12d contained 78 weight percent of (I), 15 weight percent of (ii) and 7 weight percent of (iii). Example 
1 2b contained 77 weight percent of (i), 1 5 weight percent of (ii) and 8 weight percent of (iii). Examples 1 3a-1 3d contained 
73 weight percent of (i), 20 weight percent of (ii), 7 weight percent of (IN) and Examples 1 4a-1 4d contained 44 weight 
percent of (i), 51 weight percent of (ii) and 5 weight percent of (ill). The value of x and y, the acid employed in the 
particular example and the identity of R^ are delineated in Table 5 hereinbelow. 

The aminofunctional siloxanes employed in the comparison examples had the average fomriula Me3SiO(Me2SiO)x 
(MeRSiO)ySilWle3 where R is a group having the formula -CHjCRiHCHa-NH-CHjCHa-NHj where Ri is methyl or a 
30 hydrogen atom. 



Table 5 
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Tables (continued) 
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The resulting solutions (examples) contained cqmponents (i), (iH.and (ill) In the amounts delineated above however, 
R was a group having the formula -CH2CR1HCH2-NHR2-CH2CH2-NH2R2-2A- where Ri is methyl or a hydrogen atom 
and is a hydrogen atom or a -CHgCgHg group. 

The resulting compounds in the comparison examples had^the average tprmula Me3SiO(Me2SiO)x(MeR- 
SiO)ySiMe3 where R is a group having the formula -CH2CR1HCH2-NHR2-CH2CH2-NH2R2-2A- where Ri is methyl or 
a hydrogen atom and R2 is a hydrogen atom or a -CHgCgHg group. The value of x, y, x' and / for the solutions and 
comparative compounds remained the same. The identity of A. the identity of Ri, the identity of R2, the mole percent 
of MeRSiO and the neutralized polymer solubility (weight percent aminofunctional siloxane in HgO) are delineated in 
Tefcle 6. The mole psrcent of MeRSiO was dsterminsd according to the procsdure of Example 1 . Examples 11a-14d 
were all determined to be water soluble since all of the solutions were clear upon visual inspection. 
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Examples 15-17 



The following compositions of the present invention were prepared by mixing an aminosiloxane solution described 
below, glacial acetic acid and water into a container. This mixture was then agitated until the mixture was homogenous. 
Ccmpsrsson Exsrppte 1 1 and 1 5 vvsfs prspars^ in the sams manner ss ExHnples 1 6 and 1 7, ^espt that the scid and 
water were mixed before the water was added. 
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Each of the aminosiloxane solutions contained (i) a mixture of an aminofunctionai siloxane having the average 
formula Me3SiO(Me2SIO)j,(MeRSiO)ySiMe3, an aminofunctionai siloxane having the average formula MeaSiO 
(Me2SIO)j,(MeRSiO)ySiMe20H, an aminofunctionai siloxane having the average formula HOM%SiO(Me2SiO)x(MeR- 
SiO)ySiMe20H, (ii) a cyclic aminofunctionai siloxane having the average formula 



(Me2SiO)x' (MeRSiO)y 



(III) a cyclosiloxane having the formula 



-(Me2SiO)n-^ 



where R Is a group having the formula where R is a group having the formula -CH2CH2CH2NH2, the value of x'+ y' is 
from 4 to 9 and n has an average value of 4 to 9. The amount of each component in each solution was as follows: 
Example 15 contained 85 weight percent of (i), 5 weight percent of (ii) and 10 weight percent of (iii), Example 16 
contained 86 weight percent of (1), 8 weight percent of (ii) and 6 weight percent of (iii) and Example 17 contained 77 
weight percent of (i), 18 weight percent of (ii) and 5 weight percent of (iii). 

The aminofunctionai siloxane polymer employed in Comparison Example 11 had the average formula MsgSiO 
(Me2SiO)x(MeRSiO)ySiMe3 where R is a group having the formula -CH2CH2CH2-NH2. 

The weight percent of siloxane solution, acid and water were as follows: 

Table 7 
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The resulting solutions (examples) contained components (i), (ii) and (iii) in the amounts delineated above, how- 
ever, R was a group having the formula ^.HjPHsCH j-NHj CH^goQ- 

The resulting compound in the compa Nv» o . h^s ^ 5,.,- m la: Me3SIO(Me2SiO)x(MeRSiO)ySiMe3 
where R was a group having the formula -CH4;Ci-%G^S2'N!- i3-Cri,sCCCi-. T>is Visiue of x, y, x' and y' for the solutions and 
comparative compounds remained the same. The mole percent of MeRSiO and the neutralized polymer solubility 
(weight percent aminofunctionai siloxane in HgO) for the examples and comparison example are delineated in Table 
8. The mole percent of MeRSiO was calculated as described in Example 1 . Examples 15-17 were both determined to 
be water soluble since all of the solutions were clear upon visual inspection. 
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Example 18 



A composition of the invention was prepared by adding 7.55 (g) of an aminosiloxane solution containing (i) 44 
weight percent of a mixture of an aminofunctional siloxane having the average formula Me3SiO(Me2SD)23(MeR- 
SiO)i3SIMe3, an aminofunctional siloxane having the average formula Me3SiO(Me2SiO)23(MeRSiO).|3SiMe20H and 
an aminofunctional siloxane having the average fomnula HOMegSiO(Me2SiO)23(MeRSiO)i3SiMe20H, (ii) 51 weight 
percent of an aminofunctional siloxane having the average formula 



where R is a group having the fomiula T0HgS(CH5)HS%^^H^CHsCHg'^IHg. StS value of x'+ y" is from 4 to 9 and n has 
an average value of 4 to 9 and 1 .94 (g) of ^estks aHhydrW Jo a eoniiasnsE The mixture was stirred and then allowed 
to react. The resulting solution (example) contained cc^ponents (i), (ii) and (ill) In the amounts delineated above how- 
ever, R was a group having the formula -CHaCHaCHa-NHa-CHaCHa-NHRi -CHsCOO- where Ri is -C(0)CH3. The neu- 
tralized polymer solubility (weight percent aminofunctional siloxane in I-I2O) was 70% by weight in water 

Examples 19-24 

A composition of the present invention was prepared by mixing 33 weight percent of an aminosiloxane solution 
and 3.0 weight percent of glacial acetic acid in a container under nitrogen. Next, 64 weight percent of water was added 
to this mixture and the mixture was then agitated until it was homogenous. 

The aminosiloxane solution contained (1) 44 weight percent of a mixture of an aminofunctional siloxane having the 
average formula Me3SiO(Me2SiO)23(MeRSiO).,3SiMe3, an aminofunctlonal siloxane having the average formula 
Me3SiO(Me2SiO)23(MeRSiO)^3SiMe20H and an aminofunctional siloxane having the average fomiula HOMe^SiO 
(Me2SiO)23(MeRSiO)^3SiMe20H, (ii) 51 weight percent of an aminofunctional siloxane having the average formula 



where R is a group having the formula -CH2CH(CH3)CH2-NH-CH2CH2-NH2, the value of x'+ y' is from 4 to 9 and n has 
an average value of 4 to 9. The resulting solution (example) contained compor^ents (I), (ii) aipd (ill) in the amounts 
delineated above however, R was a group having the fomiula -CH2CH(CH3)CH2-NH2-CH2CH2-NH3-2CH3COO-. Next, 
an amount of this solution was mixed with water The amount of solution and water for each example is shown in Table 9. 




and 

(ill) 5 weight percent of a cyclosiloxane having the average formula 





and 

(ill) 5 weight percent of a cyclosiloxane having the formula 
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Table 9 
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These examples were then tested for weight percent pick-up, relative hand value, were observed for feel and were 
observed for the amount of yellowing detected on the fabric the sample was placed on and the results of these tests 
are delineated in Table 10 hereinbelow. The weight percent pick up is the percent weight gain by the fabric during 
treatment. For example, if a 5 gram fabrb contains 2.5 grams during treatment, the pick up is 50 percent. The relative 
hand value was determined by a sun/ey of panelists. The panelists first rank treated samples in order of increasing 
softness. This ranking is then repeated a number of times to insure reproducibility. Samples are then given ratings 
based on comparisons to the controls and each other. The rating scale is between 1 and 5 in increments of 0.25, with 
the higher ratings indicating increased softness. A rating difference of 0.25 between samples indicates that the panelists 
could consistently detect a difference in the softness after handling the samples for a period of 15 seconds. When two 
samples were 0.50 points apart, panelists could perceive a difference in around 5 seconds, while a difference of 0.75 
or higher indicated an immediately noticeable distinctran. The amount of yellowing is determined visually and the degree 
to which the fabric appears to be yellow is recorded. The sample was placed on the fabric by soaking a 12.5 inch by 
10 inch 100% cotton sheet in the solution in a 400g bath. The sheet was removed, run through a padderto dry and 
placed in a 1 SO'C. oven for 3.5 minutes to dry. The sheet was then tested for weight percent pick-up, hand value, feel 
and yellowing as described above. The results of the test are reported in Table 10 hereinbebw. 
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' r he sample nad a nee«£/e piciaip due lo ttie heatng in the process of padding and curing which caused Ihe'untrMtod'M^ to become dehydrated 
and lose some mass. 



It is apparent from Table 10 that the compounds of the present inventton render fibers smooth and soft and are 
thus useful as fiber treatment agents. 



Claims 

1 . A water soluble ammonium siloxane composition comprising: 

(A) 0.01 to 90 weight percent of an ajninosiloxane blend comprising a mixture of: 
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(i) an aminofunctional siloxane having its formula selected from: 

(a) R3SiO(Me2SiO)x(RRiSiO)y(RR2SiO)2SiR3 and 

(b) R3SiO(Me2SiO)x(RRiSiO)ySiR3; and 

(ii) an aminofunctional siloxane having its formula selected from: 

(a) ^ \\ , - s s - ^s^^OHand 

(iii) an aminofunctbnal siloxane having its forr^^ula selected from: 

(a) HOR2SIO(Me2SiO)x(RRiSiO)y(RR2SiO)jSiR20H and 

(b) HOR2SiO(Me2SiO)x(RRiSiO)ySiR20H; 

(B) 0.1 to 90 weight percent of a cyclic aminofunctional siloxane having the average formula: 



L(Me2SiO)x' (RRlsiO)y.J 



and 

(C) 0.1 to 10 weight percent of a compound having the average formula: 



'-(Me2SiO)n-' 

wherein Me denotes methyl, R is independently a monovalent hydrocarbon r^ical havir^ from 1 to 6 c^fbon 
atoms or an aryl radical, f^'' is a group^having its formula selected from -R3-NHR"-R*-NH2R5-2A-, -R3-NH2- 
R*-NHR6.A-, -R3-NR6-R4-NH3-A-, -R^-NHaR^.A- and wherein R3 is a divalent hydrocarbon radical having at 
least 3 carbon atoms, R* is a divalent hydrocarbon radical having at least 2 carbon atoms, R^ is selected from 
the group consisting of hydrogen, an alkyi radical having from 1 to 6 carbon atoms, an aryl radical and an 
arylalkyi radical, R^ is a -C(0)R7 group where R^ is selected from a monovalent hydrocarbon group having 
from 1 to 20 carbon atoms and an aryl radical and A" is an anion selected from halide anions, carboxylate 
anions and inorganic oxoanions, R^ is independently selected from a monovalent hydrocarbon radical having 
from 2 to 6 carbon atoms and an aryl radical, x has a value of 10 to 10,000, y has a value of 1 to 8,000, z has 
a value of 1 to 250, x' has an average value of 1 to 8 and y' has an average value of 1 to 8 with the proviso 
that the value of x'+ y' is from 4 to 9, n has an average value of 4 to 9, with the proviso that the value of y/ 
x-fy-i-z+2 IsatleastO.I. 

A compositioT' cw*"^" ♦'^ '^'T ■" "''-'^'•'"n (A)(1) IS an aminofunctional siloxane having the formula 
MeaSiCHr-Ajjj^^C \ A) (ii) is an aminofunctional siloxane having the formula 

Me3SiO(Me^8!0;^iK'J5^" 1. \^ S^v > , "X. (iii) is an aminofunctional siloxane having the fomiula 
HOMegSiOCMegSiO^^Midn di(J)ySriVtd2>->M. and (B) is a cyclic aminofunctional siloxane having the formula: 



l-{Me2SiO)x' (MeRlsiO)yJ 
wherein Ri is a group having its formula selected from: 

-CH2CH2CH2-NH2-CH2CH2-NH3-2A', 
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-CHgCHiCHg) CHg-NHg-CHgCHg-NHg-aA'. 

+ + 

-CH2CH2CH2-NH-CH2CH2-NH2 • 2A- , 

I I 
CH2C6H5 CH2C6H5 



-CH2CH (CH3 ) CH2 -NH-CH2CH2-NH2 • 2A- . 

I I 
CH2C6H5 CH2C6H5 



-CH2CH2CH2 -NH2 -CH2CH2 -NH . A- , 
I 

C(0)CH3 



-CH2CH {CH3 ) CH2-N-CH2CH2-NH3 -A- , 
I 

C(0)CH3 

and -CH2CH2CH2-NH3-2A-, wherein A" is selected from CHgCOa, CI". HOCHaCOQ-, CgHsCOO- and 
HOC6H4COO- wherein x, y, x' and y' are as defined above. 

A method of making a water soluble ammonium siloxane composition comprising mixing: 
(I) a solution comprising: 

(A) 0.01 to 90 weight percent of an aminoslloxane solution comprising a mixture of: 
(I) an aminofunctlonal siloxane having Its formula selected from: 

(a) R3SiO(M%SiC},(m'SiD)^{ WS!0)gBIR3 and 

(b) RgSIOciWeaSiOjxfm^SiOjySiHa; and 

(ii) an aminofunctional siloxane having Its fonnula selected from: 

(a) ^\ ^^.U;?s%/:\<,^if^F?\^iO:^jRRSSiO)^S!HpH and 

(b) RiSO(WcpiO)xlRR-&!D;ySiRpH, £,nd ^ 
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(Hi) an aminofunctional slloxane having its formula selected from: 



(a) HOR2SiO(Me2SiO)x(RRiSiO)y(RR2SIO)zSil=l20H and 

(b) HOR2SiO(Me2SiOWRRiSiO)ySiR20H; 



(B) 0.1 to 90 weight percent of a cyclic aminofunctional siloxane having the average formula: 



(Me2SiO)x' {RRlsiO)y. 



and 

(C) 0.1 to 10 weight percent of a compound having the average fomiula: 



(Me2SiO)n- 



wherein Me denotes methyl, R is Independently a monovalent hydrocartxx) radical having from 1 to 6 
carbon atoms or an aryl radical, R^ is a group having its formula selected from -R3NH-R*-NH2 and -R^- 
NHg wherein R^ is a divalent hydrocarbon radical having at least 3 carbon atoms, R* is a divalent hydro- 
carbon radical having at least 2 carbon atoms, R^ is Independently selected from a monovalent hydrocar- 
bon radical having from 2 to 6 carbon atoms and an aryl radical, x has a value of 10 to 10,000, y has a 
value of 1 to 8,000, z has a value of 1 to 250, x' has an average value of 1 to B and y' has an average 
value of 1 to 8 with the proviso that the value of x'+ y' Is from 4 to 9, n has an average value of 4 to 9 and 
with the proviso that the value of is at least 0.1; 

(II) an acid compound; and 



A method according to claim 3 wherein (A)(i) Is an aminofunctional siloxane having the formula Me3SiO(Me2SiO)x 
(MeRiSiO)ySiMe3, (A) (ii) is an aminofunctional slloxane having the formula 
Me3SIO(Me2SiO)x(MeRiSiO)ySiMe20H, (A) (ill) is an aminofunctional slloxane having the fomnula 
HOMe2SIO(Me2SiO),(MeRiSiO)ySiMe20H and (B) is a cyclic aminofunctional slloxane having the formula: 



wherein R1 is a group having Its formula selected from -CHgCHgCHg -NH-CH2CH2 -NH2, -CH2CH(CH3)CH2-NH- 
CH2CH2-NH2 and -CH2CH2CH2-NH2 wherein x, y, x' and y' are as defined above. 

A method according to claim 3 wherein x has a value of 10 to 100, y has a value of 5 to 50, x' has a value of 2 to 
3.5 and y' has a value of 0.5 to 2 with the proviso that the value of x'+ y' is from 4 to 9. 

A method according to claim 3 wherein the method further comprises adding an acid anhydride during step (I). 

A method according to claim 3 wherein the method further comprises adding an aryl halide during step (I). 

A method of treating a substrate, the method comprising the step of: 

(I) applying to a substrate a water soluble ammonium siloxane composition wherein the water soluble ammo- 
nium siloxane connpfs^ition comprises: 

(A) 0.01 to 90 weight percent of an aminosiloxane solution comprising a mixture of: 



(III) water. 
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(j) an aminofunctional siloxane having its formula selected from: 

(a) R3SiO(Me2SiO)^(RRiSiO)y(RR2SiO)2SIR3 and 

(b) R3SiO(Me2SiO),(RRiSiO)ySiR3; and 

(ii) an aminofunctional siloxane having its formula selected from: 

(a) R3SiO(Me2SiO),(RRiSiO)y(RR2sra)2SiR20H and 

(b) R3SIO(Me2SiO)x(RRiSiO)ySiR20H; and 

(ill) an aminofunctional siloxane having its fomnula selected from: 

(a) HOR2SiO(Me2SiO)x(RRiSiO)y(RR2SiO)jSiR20H and 

(b) HOR2SiO(Me2SiOyRRiSiO)ySiR20H; 

(B) 0.1 to 90 weight percent of a cyclic aminofunctional siloxane having the average fomnula: 



wherein Me denotes methyl, R is independently a monovalent hydrocarbon radic|l having ^om 1 to 6 
carb$n atoms or an aryl radical, Ri if a group having its formula selected from -R3 -NHR5-R*-NH2R5-2A-, 
-R3-NH2 -R4-NHR6.A-. -R3-NR8-R4-NH3-A-, -Ra-NHgRS-A" and wherein R3 is a divalent hydrocarbon rad- 
ical having at least 3 carbon atoms, R* is a divalent hydrocart>on radical having at least 2 carbon atoms, 
R5 is selected from the group consisting of hydrogen, an alkyi radical having from 1 to 6 carbon atoms, 
an aryl radical and an arylalkyi radical, Is a ■C{0)PJ group where R^ is selected from a nnonovalent 
hydrocarbon group having from 1 to 20 carbon atoms and an aryl radical and A" is an anion selected from 
halide anions, carboxylate anions and inorganic oxoanions, R2 is independently selected from the group 
consisting of a monovalent hydrocarbon radical having from 2 to 6 carbon atoms and an aryl radical, x 
has a value of 1 0 to 1 0.GOO, y has a valua of 1 to 8,000, z hss a value of 1 to 2^, x' has an averags value 
of 1 to 8 and y' has an average value of 1 to 8 with the proviso that the value of x"* y* is from 4 to 9, n has 
an average value of 4 to 9 and with the proviso that the value of y^+y+z+2 is at least 0.1 . 



9. A method according to claim 8 wherein the method further comprises heating the substrate after step (I). 

10. ^^rx«th<x! f!!:c<M5l»ngtoc!a>rT5 Bwfhsrsn (A) (i) is an aminofunctional siloxane having the formula MegSiOCMegSiOjx 
Ak>f?k^!0)^Si^»§ lA) (a) »s siwroftsnctional siloxane having the formula 
^t«*^,;s!Oi3v.J5s^$^iOj^<!^sR>SOiySi^il^H, |A) (ili) is an aminofunctional siloxane having the fomiula 
h^iW82SiO(IWB2SiO)xtMaR'SiO)ySii«le20H and (B) is a cyclic aminofunctional siloxane having the formula: 




and 

(C) 0.1 to 10 weight percent of a compound having the average formula: 





wherein Ri is a group having its formula selected from: 
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-CH2CH2CH2-NH2-CH2CH2-NH3-2A'. 

-CH2CH(CH3)CH2-NH2-CH2CH2-NHg.2A', 



-CH2CH2CH2 -NH-CH2CH2 -NH2 • 2A- . 
I I 
CH2C6H5 CH2C6H5 



-CH2CH (CH3 ) CH2-NH-CH2CH2-NH2 • 2A- , 

I I 
CH2C6H5 CH2C6H5 



-CH2CH2CH2-NH2-CH2CH2-NH-A- , -CH2CH (CH3 ) CH2-N-CH2CH2-NH3 -A 

I I 
C(0)CH3 C(0)CH3 

and -CH2CH2CH2-NH3-2A- wherein A" is selected from CHgCOO-. -Cl-, HOCHaCOO-. CgHsCOO- 
HOC6H4COa wlierein x, y, x' and y' are as defined above. 
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